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Question #: 31 
1D: 52680 ML is a 67-year-old female with stable angina receiving metoprolol and diltiazem for her condition. 
Corect 

Finish review t Fog qustion Which of the following may occur with this combination therapy? 
Send Feedback 
Select one: 
Insomnia *% 


Increased heart rate % 


Increased v” 


falls risk Rose Wang (ID:113212) this answer is correct. The combination of a non- 


dihydropyridine calcium channel blocker and a beta blocker may cause orthostatic 
hypotension and increase the risk for falls, especially in the elderly 


Visual disturbances * 


| Correct} 
Marks for this submission: 1.00/1.00. 
TOPIC: Acute Coronary Syndrome & Stable Angina 


LEARNING OBJECTIVE: 
To identify drug interactions and adverse events with treatments for angina. 


BACKGROUND: 
Acute coronary syndrome refers to any clinical manifestations that align with acute myocardial ischemia. This 
includes unstable angina, chronic stable angina, St-elevated myocardial infarction and non-ST elevated 
myocardial infarction (NSTEM). These events are usually the result of the buildup, erosion, rupture or 
dissection of a plaque. 

Nitroglycerin sprays, used as needed, are used to resolve symptoms of stable angina. The sublingual form is 
sprayed under the tongue for rapid absorption every 5 minutes for a maximum of 3 sprays. This short-acting 
formulation may involve some tolerance just as the long-acting formulations may. The short-acting spray 
formulation of nitroglycerin does not provide 24 hours of coverage so additional medications such as beta- 
blockers (e.g. metoprolol) or calcium channel blockers (e.g. diltiazem) are usually on board. Calcium channel 
blockers and beta-blockers are used to reduce morbidity and mortality associated with angina. Beta-blockers 
and calcium channel blockers both reduce contractility (negative inotropes) and heart rate, patients should 
be advised on side effects such as orthostatic hypotension, dizziness upon initiating these medications, and 
especially when using them in combination. 


RATIONALE: 
Correct Answer: 


e Increased falls risk - The combination of a non-dihydropyridine calcium channel blocker and a beta 
blocker may cause orthostatic hypotension and increase the risk for falls, especially in the elderly. 


Incorrect Answers: 
* Insomnia - Metoprolol or diltiazem are not known to cause difficulty sleeping. 
e Increased heart rate - Metoprolol or diltiazem are not known to cause an increased heart rate. 


e Visual disturbances - Metoprolol or diltiazem are not known to cause visual disturbances. 


TAKEAWAY/KEY POINTS: 


The combination of diltiazem and metoprolol may cause decreased heart rate and lowered blood pressure 
which may lead to orthostatic hypotension. This may lead to an increased risk for falls, especially in the 
elderly. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 


The correct answer is: Increased falls risk 


Question #: 32 


1D: 52690 RF is a 68-year-old female who was diagnosed with a STEMI and underwent thrombolysis with 
alteplase. 

Coret 

P Fag queson 


Which of the following is the most appropriate anticoagulation therapy for RF? 


Select one: 
Enoxaparin ¥ 


Rose Wang (ID:113212) this answer is correct. Enoxaparin is the drug of choice in 
patients who have had a STEMI. 


Fondaparinux * 
Dalteparin * 
Heparin % 


Marks for this submission: 1.00/1.00. 
TOPIC: Acute Coronary Syndrome & Stable Angina 


LEARNING OBJECTIVE: 
To understand anticoagulation therapy for acute coronary syndrome patients. 


BACKGROUND: 


Acute coronary syndrome (ACS) and stable angina occur as a result of atherosclerosis, Atherosclerosis is a 
deposition of fatty material and plaques within the arterial walls limiting blood flow. Atherosclerosis leads to 
inadequate oxygen supply to the myocardium. Angina presents as chest pain due to reduced oxygen supply 
to the myocardium. ACS is a heart attack such as a STEMI or NSTEMI. 


* A STEMI occurs when there is complete occlusion of blood vessels resulting in necrosis of the 
myocardium. There is ST-segment elevation seen on an EKG and a troponin rise 


* An NSTEMI occurs when there is partial occlusion of blood vessels resulting in necrosis of the 
myocardium. There is ST depression seen on an EKG and a troponin rise 


Medical treatment of STEMI in patients receiving a fibrinolytic include: 
* ASA 160 mg - 325 mg STAT 
* Oxygen as needed to maintain oxygen sats over 90% 
* Morphine IV PRN 
© Nitroglycerin IV if sublingual nitroglycerin is ineffective 
* Beta-blocker if no hypotension or bradycardia 


* Heparin, low molecular weight heparin (enoxaparin is preferred), or fondaparinux 


RATIONALE: 
Correct Answer: 


* Enoxaparin - Enoxaparin is the drug of choice in patients who have had a STEMI. 


Incorrect Answers: 
+ Fondaparinux - Fondaparinux is not the drug of choice in patients who have had a STEMI. 
+ Dalteparin - Dalteparin is not the drug of choice in patients who have had a STEMI. 


* Heparin - Heparin is not the drug of choice in patients who have had a STEMI. 


TAKEAWAY/KEY POINTS: 
Enoxaparin is the drug of choice with STEMI patients receiving fibrinolytic. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 


The correct answer is: Enoxaparin 


Question # 33 


10, 52685 HP is a 57-year-old female just diagnosed with myocardial infarction at the emergency room. HP's 


bass medications prior to her admission to the emergency room include: 


+ Methylphenidate extended-release 36 mg daily 
* Prednisone 10 mg daily 

* Methotrexate 10 mg qFriday 

* Folic acid 1 mg daily except Fridays 

* Acetaminophen 650 mg QID 


Ẹ Flag 


Send Feedback 


Which of HP's medications may have increased her risk of developing a heart attack? 


Select one: 
Methylphenidate ¥ 

Rose Wang (ID: 113212) this answer is correct. Stimulants, such as 

methylphenidate, increase the risk of developing a myocardial infarction 

Acetaminophen * 

Prednisone * 

Methotrexate X% 


Marks for this submission: 1.00/1.00. 
TOPIC: Acute Coronary Syndrome & Stable Angina 


LEARNING OBJECTIVE: 


To recognize the medications that increase the risk of coronary artery disease. 


BACKGROUND: 


Acute coronary syndrome (ACS) and stable angina occur as a result of atherosclerosis. Atherosclerosis is a 
deposition of fatty material and plaques within the arterial walls limiting blood flow. Atherosclerosis leads to 
inadequate oxygen supply to the myocardium. Angina presents as chest pain due to reduced oxygen supply 
to the myocardium. ACS is a heart attack such as a STEMI or NSTEMI. 


* A STEMI occurs when there is complete occlusion of blood vessels resulting in necrosis of the 
myocardium. There is ST-segment elevation seen on an EKG and a troponin rise 


e An NSTEMI occurs when there is partial occlusion of blood vessels resulting in necrosis of the 
myocardium. There is ST depression seen on an EKG and a troponin rise 


Types of Angina 


( Chronic Stable Angina Unstable Angina 


+ Exercise-induced 


«+ No EKG changes with no changes in 
troponins 


Class | 
+ No angina with ordinary physical activity 


+ Angina with strenuous, rapid, or 
prolonged activity + Occurs while resting, sleeping, or minimal 
physical activity 


Class II e ST depressions with no changes in troponin 


e Aslight limitation with normal physical 


activity + Can lead to a heart attack 


Class III 


+ Amarked limitation with ordinary physical 
activity 


Class IV 


+ Symptoms at rest 


Thrombosis in myocardial infarction (TIMI) score is used to estimate mortality, recurrent MI, or severe 
recurrent ischemia requiring urgent revascularization for patients with unstable angina or NSTEMI. 1 point is 
given for each of the following: 


e Age over 65 
* More than three CVD risk factors (ie. dyslipidemia, hypertension, diabetes, smoking, family history of 


CAD) 


Over 50% artery stenosis 


Any ASA use within the last 7 days 


More than 2 episodes of severe angina within the last 24 hours 


Elevation of cardiac markers (troponin or creatinine kinase) 


ST-stegment deviation > 0.5 mm of ECG 
A patient is considered high risk if their TIMI score is over 3. 
Symptoms of angina pectoris include: 

e Chest heaviness, pressure pain, and discomfort 

© Chest symptoms may radiate to the upper body 

e Lasts for less than 5 minutes 

© Relived by rest or nitroglycerin 


* Predictable onset (i.e. with strenuous activity) 


Symptoms of ACS indude: 


Chest heaviness, pressure, discomfort 


Pain radiating to shoulder, jaw, and arm 


Shortness of breath 


Dull, substernal pain 


Fainting 


Sweating 


Nausea 


Vomiting 


Lasts for longer than 5 minutes 


Not relieved by nitroglycerin 


e Non-predictable onset occurs at rest 


Drug causes of ACS include 
* NSAIDs including COX-2 inhibitors 
© Stimulants 
© Oral contraceptives 


e Alcohol 


Aggravating factors for ACS include 
* Cold exposure 
© Physical exertion 
* Emotional distress/anxiety 
* Hypotension or hypertension 
© Arrhythmias 


e Abnormal heart sounds 


Risk factors for the development of ACS 


e Cardiovascular disease (i.e. hypertension or dyslipidemia) 


Smoking 


e Diabetes 


Chronic kidney disease 
© Obesity 


Physical inactivity 
* Age 
* MAle sex 


First degree relative with MI in men under 55 and women under 65 


Treatment of stable angina pectoris includes decreasing mortality and improving quality of life. To decrease 
mortality, the following medications should be started 


* Antiplatelet 
* Statin 
e ACE or ARB 


Also, to dectease mortality NSAIDs and HRT should be stopped. To improve quality of life in the acute phase 
nitroglycerin spray or nitroglycerin tablets should be used. After using nitroglycerin, if discomfort persists 
after 5 minutes then call emergency medical services. Nitroglycerin can be administered up to 3 times. For 
the chronic treatment of stable angina, long-acting calcium channel blockers, beta-blockers, or long-acting 
nitroglycerin can be used. Long-acting nitroglycerin should only be used if calcium channel blockers or beta- 
blockers cannot be used. 


The treatment for unstable angina and NSTEMI include percutaneous coronary intervention (PCI) or medical 
treatment. Medical treatment includes: 


© ASA 160 mg - 325 mg STAT 

* Oxygen as needed to maintain oxygen sats over 90% 

* Morphine IV PRN 

* Nitroglycerin IV if sublingual nitroglycerin is ineffective 

© Beta-blocker if calcium channel blacker is contraindicated 


e Heparin, low molecular weight heparin, or fondaparinux 


If a patient is a high risk with positive cardiac enzymes, ST-segment changes, TIMI score over 3, recurrent 
ACS, prior PCI or CABG, heart failure, hemodynamic instability, and ventricular tachyarrhythmia then consider: 


* Angioplasty and revascularization 
+ GP lb/lila inhibitor if angioplasty 
© Continue ASA + P2Y12 inhibitor 
If the patients are not high risk then consider: 
© P2Y12 inhibitor 


e Continue ASA and heparin 


For the treatment of STEMI, medical treatment includes: 


ASA 160 mg - 325 mg STAT 


Oxygen as needed to maintain oxygen sats over 90% 
Morphine IV PRN 


Nitroglycerin IV if sublingual nitroglycerin is ineffective 


Beta-blocker if no hypotension or bradycardia 


Heparin, low molecular weight heparin, or fondaparinux 


If there is cardiogenic shock, age over 75, or contraindications to thrombolysis then do PCI. If not, do 
thrombolysis within 30 minutes and then do PCI or angiopathy. Within 24 hours give 


e Beta-blocker 


ACE inhibitor 


ASA 81mg daily 


Clopidogrel daily (duration of clopidogrel depends on STEMI vs. NSTEMI vs. PCI vs, fibrinolysis) 


Heparin, enoxaparin, or fondaparinux for at least 48 hours or until PCI 


DVT prophylaxis until ambulatory 


Use nitrates to treat ischemia 


Treatments for STEMI 
[Fibrinolytic PCI 
Use when: 
Use when: + Skilled PCI lab available 


+ Early presentation (less than 1 hour) 


High-risk STEMI 
+ An invasive strategy is not an option 


Contraindications to lysis 
+ Delay of an invasive strategy 


Lab presentation > 3 hours 


Diagnosis is in doubt 


Pact CTERAIINICTERA naw mhain anal 


WIND TLV HUNP 


* Rehabilitation 
* Weight management 


© Exercise program 


avvivyitai 


rayenieri. 


* Psychosocial issues (i.e. stress management) 


Pharmacological management 


after thrombolytic therapy 


High dose statin 


Beta-blocker 


ACE inhibitor 


Heparin Therapy 


Dual antiplatelet therapy with ASA and ticagrelor or clopidogrel. Clopidogrel is the preferred agent 


( Unfractionated Heparin 


Low Molecular Weight Heparin Fondaparinux 


+ IV bolus initially and then IV 
infusions for 48 hours or until 
Pcl 


First-line for STEMI patients 
since there is a rapid reversal 


e First-ine for those 
with higher bleeding 
tisk 


+ Enoxaparin and dalteparin are 
first-line for duration of 
hospitalization or until PCI 


+ Higher risk of 


for patients going for PCI + Enoxaparin is the drug of : 
choice with STEMI patients Momem 
+ First-line for NSTEMI patients receiving fibrinolytic Cima aac 
undergoing early angiography 
and PCI 
Antiplatelet Therapy 
Glycoprotein Ilb/Illa 
PEOS ASA Clopidogrel Ticagrelor Prasugrel 
+ More 
+ Continue ies 
for at least ae 
+ For patients with 1 year POPEO 
pain despite bur higher 
optimal therapy + Patients at otis i; = ing 
and awaiting high risk of E 2 
transfer for PCI Bp ee 162mg M Should and similar = Quick 
aily continue on 
+ Abciximab indefinitely dual meeng antiplatelet 
preferred for unless antiplatelet eS Be 
STEMI when PCI significantly therapy clopidogrel HOT 
is planned bleeding and indefinitely e Hold for 5 days 
A requiring if the risk of ae oS 
+ Eptifibatide or anticoagulant bleeding pae i CABG 
tirofiban used for remains low CABG 
high-risk + Do not use 
NSTEMI without + Hold for 5 - in patients 
revascularization 7 days with prior 
paars 2 stroke or 
age over 
75 


Duration of Dual Antiplatelet Therapy 


[Type of Stent 


[Duration of DAPT 


PCI with a bare-metal stent 
PCI with drug-eluting stent 
STEMI with fibrinolytic 
NSTEMI with no PCI 


1 year, the minimum is 30 days 
1 year, minimum 3 - 6 months 
1 year, at least 14 days 

1 year 


Pharmacological Therapy 


i Calcium n 
ACE/ARB Statins Channel Blocker | Beta-blockers Nitrates 
+ Reduced 
cardiac 
remodelling + Use high 
doses and JEDE 
+ Administer start before: angina: used 
within 24 discharge + Stable n 
nouns an E angina: + Stable angina: fonjuneron 
ate to the + Initiate CCB + BB all BB's are with BB or 
target dose regardless of it equally effective CCB for 
LDL levels inadequate acute relief 
+ Improves jesponse * ACS: do not of anginal 
heart + High mee start acutely if symptoms. 
failure, potency: — one there are signs Short-acting 
mortality, rosuvastatin, of heart failure. is used for 
and atorvastatin < ACS: Has mortality acute relief. 
pekela i switch from benefits. Long-acting 
Daise o eatin CCB to BB. Recommended Puszi 
recurrent potency: Onlyuse in all patients significant 
ACS simvastatin, CCB IFBB iie coronary 
Pravastatin, not contraindicated stenosis 
+ ARB does lovastatin 
not have as tolerated . ACS: no 
much + Low mortality 
evidence as potency: benefit 
ACE except fluvastatin 
for 
valsartan 


Targets include: 
© LDL < 18 mmol/L 
* BP < 140/90 unless diabetic then it is 130/80 
© Resting heart rate: 60 - 70 bpm 


© Exercise heart rate: < 110 bpm 


RATIONALE: 
Correct Answer: 


* Methylphenidate - Stimulants, such as methylphenidate, increase the risk of developing a myocardial 
infarction. 


Incorrect Answers: 
* Acetaminophen - Acetaminophen does not increase the risk of developing a myocardial infarction. 
* Prednisone - Prednisone does not increase the risk of developing a myocardial infarction. 


* Methotrexate - Methotrexate does not increase the risk of developing a myocardial infarction. 


TAKEAWAY/KEY POINTS: 
Drug causes of ACS include NSAIDs including COX-2 inhibitors, stimulants, oral contraceptives, and alcohol. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https//mynxbxca. 


The correct answer is: Methylphenidate 


Question #: 34 
ID; 52698 Which of the following statements about the Thrombolysis In Myocardial Infarction (TIMI) Risk Score is 
2 
Corect HASE 
Ti Select one: 


Use of ASA in the last 7 days increases a patient's TIMI Risk Score % 
Patients with a higher TIMI Risk Score are at a higher risk for cardiac events or death * 
Each criterion of the TIMI Risk Score has a value of one point * 


The TIMI Risk Score is a risk {v z X 
IRAN E lowed for TE Rose Wang (ID:113212) this answer is correct. The TIMI 
with NSTEMI, STEMI. or unstable Risk Score is not used for patients with STEMI. This tool is 


oiha used only for patients with NSTEMI or unstable angina. 


Question #: 35 


1D: 52676 


Corect 


‘Send Feedback 


Marks for this submission: 1.00/1.00. 


TOPIC: Acute Coronary Syndrome & Stable Angina 


LEARNING OBJECTIVE: 
To understand risk stratification tools used for patients with ACS. 


BACKGROUND: 


The Thrombolysis in Myocardial Infarction (TIMI) Risk Score is used to estimate the risk of mortality, 
myocardial infarction (MI), or severe ischemia requiring urgent revascularization in patients with unstable 
angina (UA) or NSTEMI. Patients are given 1 point for each of the following factors if applicable: 


* Age 65 or over 


At least 3 cardiovascular disease risk factors (e.g, dyslipidemia, hypertension, diabetes, smoking, 
family history of coronary artery disease) 


50% or greater coronary artery stenosis 


ASA use within the last 7 days 


2 or more episodes of severe angina within the last 24 hours 


Elevated cardiac markers (troponin or creatinine kinase) 


ST-segment deviation greater than or equal to 0.5 mm on ECG 


Patients with a higher TIMI Risk Score are at a higher risk for cardiac events or death. TIMI Risk Scores of 3 or 
greater are typically considered high risk. 


RATIONALE: 
Correct Answer: 
+ The TIMI Risk Score is a risk stratification tool used for patients with NSTEMI, STEMI, or 


unstable angina - The TIMI Risk Score is not used for patients with STEMI. This tool is used only for 
patients with NSTEMI or unstable angina. 


Incorrect Answers: 


* Use of ASA in the last 7 days increases a patient's TIMI Risk Score - Patients are assigned one 
point towards their TIMI Risk Score for use of ASA in the last 7 days. 


+ Patients with a higher TIMI Risk Score are at a higher risk for cardiac events or death - Higher 
TIMI Risk Scores indicate a higher risk of mortality or cardiac events. 


* Each criterion of the TIMI Risk Score has a value of one point - Patients are assigned one point for 
each criterion of the TIMI Risk Score. 


TAKEAWAY/KEY POINTS: 


The TIMI Risk Score is used to estimate the risk of mortality, MI, or severe ischemia requiring urgent 
revascularization in patients with UA or NSTEMI. Patients with a higher TIMI Risk Score are at a higher risk for 
cardiac events or death. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes, In: Compendium of Therapeutic 
Choices, Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 


[2] Rogers KC, de Denus S, Finks SW, Spinler SA. Acute Coronary Syndromes. In: DiPiro JT, Talbert RL, Yee GC, 


Matzke GR, Wells BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: 
McGraw-Hill. 


[B] Fitchett DH, Theroux P, Brophy JM, et al. Assessment and Management of Acute Coronary Syndromes 
(ACS): A Canadian Perspective on Current Guideline-Recommended Treatment — Part 2: ST-Segment Elevation 
Myocardial Infarction, Canadian Journal of Cardiology. 2011;27(6):S402-S412. doi:10.1016/j.cjca.2011.08.107, 


The correct answer is: The TIMI Risk Score is a risk stratification tool used for patients with NSTEMI, STEMI, or 
unstable angina 


Which of the following statements is FALSE with regards to the pathophysiology and management of stable 
angina? 


Select one: 
Symptoms of angina result from {v Ry 
myocardial infarction which is caused Rose Wang (ID:113212) this answer is correct. Stable 
a A A EE angina is a result of myocardial ischemia (not 
FEAN: infarction) due to an imbalance between oxygen supply 
and demand. 


Question #: 36 


1D: 52606 
Corect 


Fag question 


Send Feedback 


Higrapy 101 stanie anyin HivUlves SYMIPLYIN CUNUUI WIU IMEUICAUUNS SULIT a> MIUUYIYLENN spray © 


Therapy for stable angina is guided at improving long term morbidity and mortality with drugs such % 
as ACE inhibitors 


Risk factors for cardiac events can be minimized with smoking cessation, blood glucose control and % 
a reduced BMI 


Marks for this submission: 1.00/1.00. 
TOPIC: Acute Coronary Syndrome & Stable Angina 


LEARNING OBJECTIVE: 
To understand the pathophysiology and treatment strategies for angina. 


BACKGROUND: 


Acute coronary syndrome refers to any clinical manifestations that align with acute myocardial ischemia. This 
includes unstable angina, ST-elevated myocardial infarction and non-ST elevated myocardial infarction 
(NSTEMI). These events are usually the result of the buildup, erosion, rupture or dissection of a plaque. 


Thrombolysis is the process of dissolving blood clots to prevent further damage and to restore blood flow to 
tissues and organs. As this treatment is time sensitive, there are numerous indications and contraindications 
for treatment. 


Angina is defined as a decreased or inadequate supply of blood and oxygen to the heart. This may be 
brought upon by numerous factors. Coronary heart disease or the buildup of plaques in blood vessels is the 
main driving factor for episodes of angina. Angina presents as a tightening or painful squeezing feeling of 
the chest and adjacent area. There are two types of angina, chronic stable and unstable angina. They may 
present with similar symptoms but there are a few factors that differentiate them. Nitroglycerin sprays, used 
as needed, is used to resolve symptoms of stable angina. Nitroglycerin used orally or in patch form is used to 
control angina and reduce episodes on an ongoing basis. ACE inhibitors and beta-blockers may also be used 
to control angina and reduce morbidity and mortality associated with the disease. Non-pharmacologic 
strategies involve reducing cardiovascular risk factors such as smoking cessation, reducing body mass 
indices, and controlling hypertension and blood sugars. 


RATIONALE: 


Correct Answer: 


* Stable angina is a result of myocardial ischemia (not infarction) due to an imbalance between 
‘oxygen supply and demand - Stable angina is a result of myocardial ischemia (not infarction) due to 
an imbalance between oxygen supply and demand. 


Incorrect Answers: 


* Nitroglycerin, calcium channel blockers and beta-blockers may provide symptom relief of 
angina - Nitroglycerin, calcium channel blockers and beta-blockers may provide symptom relief of 
angina. 


Angiotensin-converting enzyme inhibitors are one of the medications used to reduce the risk of 
future cardiac events in individuals with stable angina - Angiotensin-converting enzyme inhibitors 
are one of the medications used to reduce the risk of future cardiac events in individuals with stable 
angina. 


Controlling blood glucose, body mass index and smoking cessation are all important strategies 
in reducing the risk for cardiac events for individuals with stable angina - Controlling blood 
glucose, body mass index and smoking cessation are all important strategies in reducing the risk for 
cardiac events for individuals with stable angina. 


TAKEAWAY/KEY POINTS: 


Angina is the reduction of oxygen to cardiac tissues which causes symptoms. It is not a complete blockage of 
nutrients resulting in infarction or cellular death. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 
[2] Alaeddini J. Angina Pectoris. Medscape. http://emedicine.medscape.com/article/150215-overview. 


The correct answer is: Symptoms of anaina result from myocardial infarction which is caused by an imbalance 
in oxygen supply and demand 


LV is a 61-year-old female that has arrived at the hospital emergency room with chest and left arm 
pain. An ECG reveals a STEMI. The first set of troponin tests indicates an elevated level of 2.9 ng/mL 
(normal <0.40 ng/mL) and creatinine kinase of 294 U/L (normal 22 to 198 U/L). LV is not a candidate 
for percutaneous coronary intervention (PCI). 


Which of the following treatments does NOT reduce mortality for STEMI patients? 


Select one: 
Ramipril 10 mg daily % 


Atenolol 75 mg daily * 
Rosuvastatin 40mg % 


Nitroglycerin v 


pes Rose Wang (ID: 113212) this answer is correct. Nitroglycerin can relieve symptoms 


ofa STEMI; however, there is no mortality benefit. 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Acute Coronary Syndrome & Stable Angina 


LEARNING OBJECTIVE: 
To recognize the medications recommended post-STEMI to reduce morality. 


BACKGROUND: 


Acute coronary syndrome (ACS) and stable angina occur as a result of atherosclerosis, Atherosclerosis is a 
deposition of fatty material and plaques within the arterial walls limiting blood flow. Atherosclerosis leads to 
inadequate oxygen supply to the myocardium. Angina presents as chest pain due to reduced oxygen supply 
to the myocardium. ACS is a heart attack such as a STEMI or NSTEMI. 


* A STEMI occurs when there is complete occlusion of blood vessels resulting in necrosis of the 
myocardium, There is ST-segment elevation seen on an EKG and a troponin rise 


* An NSTEMI occurs when there is partial occlusion of blood vessels resulting in necrosis of the 
myocardium. There is ST depression seen on an EKG and a troponin rise 


Types of Angina 


[Chronic Stable Angina Unstable Angina 


+ Exercise-induced 


+ No EKG changes with no changes in 
troponins 


Class | 
+ No angina with ordinary physical activity 
+ Angina with strenuous, rapid, or 


prolonged activity + Occurs while resting, sleeping, or minimal 
physical activity 


Gees] + ST depressions with no changes in troponin 


+ Aslight limitation with normal physical 7 
activity Can lead to a heart attack 


Class III 


« A marked limitation with ordinary physical 
activity 


Class IV 


+ Symptoms at rest 


Thrombosis in myocardial infarction (TIMI) score is used to estimate mortality, recurrent MI, or severe 
recurrent ischemia requiring urgent revascularization for patients with unstable angina or NSTEMI. 1 point is 
given for each of the following: 


* Age over 65 


* More than three CVD risk factors (ie. dyslipidemia, hypertension, diabetes, smoking, family history of 
CAD) 


Over 50% artery stenosis 


Any ASA use within the last 7 days 


More than 2 episodes of severe angina within the last 24 hours 


Elevation of cardiac markers (troponin or creatinine kinase) 


ST-stegment deviation > 0.5 mm of ECG 
A patient is considered high risk if their TIMI score is over 3. 
Symptoms of angina pectoris include: 

© Chest heaviness, pressure pain, and discomfort 


e Chest symptoms may radiate to the upper body 


e Lasts for less than 5 minutes 

e Relived by rest or nitroglycerin 

e Predictable onset (i.e. with strenuous activity) 
Symptoms of ACS include: 


* Chest heaviness, pressure, discomfort 


Pain radiating to shoulder, jaw, and arm 


Shortness of breath 


Dull, substernal pain 


Fainting 


Sweating 


Nausea 


Vomiting 


Lasts for longer than 5 minutes 


Not relieved by nitroglycerin 


Non-predictable onset occurs at rest 


Drug causes of ACS include 
* NSAIDs including COX-2 inhibitors 
© Stimulants 
© Oral contraceptives 


e Alcohol 


Aggravating factors for ACS include 
* Cold exposure 
* Physical exertion 
© Emotional distress/anxiety 
* Hypotension or hypertension 
© Arrhythmias 


e Abnormal heart sounds 


Risk factors for the development of ACS 


Cardiovascular disease (i.e. hypertension or dyslipidemia) 
* Smoking 


e Diabetes 


Chronic kidney disease 
* Obesity 


Physical inactivity 
* Age 
* MAle sex 


First degree relative with MI in men under 55 and women under 65 


Treatment of stable angina pectoris includes decreasing mortality and improving quality of life. To decrease 
mortality, the following medications should be started 


* Antiplatelet 
* Statin 
e ACE or ARB 


Also, to decrease mortality NSAIDs and HRT should be stopped. To improve quality of life in the acute phase 
nitroglycerin spray or nitroglycerin tablets should be used. After using nitroglycerin, if discomfort persists 
after 5 minutes then call emergency medical services. Nitroglycerin can be administered up to 3 times. For 
the chronic treatment of stable angina, long-acting calcium channel blockers, beta-blockers, or long-acting 
nitroglycerin can be used. Long-acting nitroglycerin should only be used if calcium channel blockers or beta- 
blockers cannot be used. 


The treatment for unstable angina and NSTEMI include percutaneous coronary intervention (PCI) or medical 
treatment. Medical treatment includes: 


e ASA 160 mg - 325 mg STAT 


e Uxygen as needed to maintain oxygen sats over Yu 


Morphine IV PRN 
* Nitroglycerin IV if sublingual nitroglycerin is ineffective 
* Beta-blocker if calcium channel blocker is contraindicated 


e Heparin, low molecular weight heparin, or fondaparinux 


If a patient is a high risk with positive cardiac enzymes, ST-segment changes, TIMI score over 3, recurrent 
ACS, prior PCI or CABG, heart failure, hemodynamic instability, and ventricular tachyarrhythmia then consider: 


* Angioplasty and revascularization 
* GP Iib/lila inhibitor if angioplasty 
* Continue ASA + P2Y12 inhibitor 


If the patients are not high risk then consider: 
© P2Y12 inhibitor 
© Continue ASA and heparin 


For the treatment of STEMI, medical treatment includes: 
e ASA 160 mg - 325 mg STAT 
e Oxygen as needed to maintain oxygen sats over 90% 
e Morphine IV PRN 
e Nitroglycerin IV if sublingual nitroglycerin is ineffective 
© Beta-blacker if no hypotension or bradycardia 


© Heparin, low molecular weight heparin, or fondaparinux 


If there is cardiogenic shock, age over 75, or contraindications to thrombolysis then do PCI. If not, do 
thrombolysis within 30 minutes and then do PCI or angiopathy. Within 24 hours give: 


e Beta-blocker 


ACE inhibitor 


ASA 81mg daily 


Clopidogrel daily (duration of clopidogrel depends on STEMI vs. NSTEMI vs. PCI vs, fibrinolysis) 


Heparin, enoxaparin, or fondaparinux for at least 48 hours or until PCI 


DVT prophylaxis until ambulatory 


Use nitrates to treat ischemia 


Treatments for STEMI 
[Fibrinolytic Pcl 
Use when: 
Use when: 


Skilled PCI lab available 


+ Early presentation (less than 1 hour) 


High-risk STEMI 
+ An invasive strategy is not an option 


Contraindications to lysis 
+ Delay of an invasive strategy 


Lab presentation > 3 hours 


Diagnosis is in doubt 


Post STEMI/NSTEMI non-pharmacological management: 
* Rehabilitation 
* Weight management 
© Exercise program 


© Psychosocial issues (ie. stress management) 


Pharmacological management 


© Dual antiplatelet therapy with ASA and ticagrelor or clopidogrel. Clopidogrel is the preferred agent 
after thrombolytic therapy 


* High dose statin 
* Beta-blocker 


e ACE inhibitor 


Heparin Therapy 


{Untractionated Heparin 


Low Molecular Weight Heparin Fondaparinux 


e IV bolus initially and then IV 
infusions for 48 hours or until 
PCI 


First-line for STEMI patients 
since there is a rapid reversal 
for patients going for PCI 


+ Enoxaparin and dalteparin are 
first-line for duration of 
hospitalization or until PCI 


+ Enoxaparin is the drug of 


+ First-line for those 
with higher bleeding 
risk 


+ Higher risk of 


i thrombosis in 
choice with STEMI patients ef 5 
+ First-line for NSTEMI patients receiving fibrinolytic patente undergoing 
undergoing early angiography 
and PCI 
Antiplatelet Therapy 
fee TNT ASA Clopidogrel Ticagrelor Prasugrel 
« More 
+ Continue — 
for at least ma seh) 
« For patients with 4 year Ban Fee 
pain despite SIE 
optimal therapy + Patients at Mi piceding) 
and awaiting high risk of pees risk 
teer PGI + 80-162 mg Mi should efficacious 
daily continue on ademi gauk 
e Abciximab indefinitely dual Eee amipiateiot 
preferred for unless antiplatelet ae fa i ROSE, 
STEMI when PCI significantly therapy SPROGS + Hold for 7 
is planned bleeding and indefinitely . Holdor 5 days 
requiring if the risk of days before 
+ Eptifibatide or anticoagulant bleeding pea bees Paces 
tirofiban used for remains low 
high-risk EAG + Do not use 
NSTEMI without « Hold for 5 - in patients 
revascularization 7 days ith pri 
before a Phe 
CABG stroke or 
age over 
75 
Duration of Dual Antiplatelet Therapy 
[Type of Stent [Duration of DAPT 
PCI with a bare-metal stent 1 year, the minimum is 30 days 
PCI with drug-eluting stent 1 year, minimum 3 - 6 months 
STEMI with fibrinolytic 1 year, at least 14 days 
NSTEMI with no PCI 1 year 
Pharmacological Therapy 
5 Calcium 
ACE/ARB ‘Statins Channel Blocker Beta-blockers Nitrates 
e Reduced 
cardiac 
remodelling + Use high 
os doses and sectable 
+ Administer start before angina: used 
within 24 discharge = Sane in 
hours and f 7 conjunction 
titrate to the © Initiate ey eee with BB or 
target dose regardless of if lly effecti CCB for 
LDL levels i Ei ase acute relief 
+ Improves inadequate peewee af anainal 


n n ee * AUD! ao not = 
heart * High gan start acutely if symptoms. 
failure, potency: maese sias Short-acting 
mortality, rosuvastatin, alone ig is used for 

; È of heart failure. 
and atorvastatin . ACS: Has mortality acute relief. 
peket switch from benefits. Long-acting 
Wie? 0 Waem CCB to BB. Recommended Is used for 
recurrent potency: Only use in all patients significant 
ACS simvastatin, CCB if BB unless coronary 
praya tatn, not contraindicated stenosis 

+ ARB does lovastatin 
not have as tolerated * ACS: no 
much e Low mortality 
evidence as potency: benefit 
ACE except fluvastatin 
for 
valsartan 


Targets include: 
* LDL < 20 mmol/L 
e BP < 140/90 unless diabetic then it is 130/80 
* Resting heart rate: 60 - 70 bpm 
* Exercise heart rate: < 110 bpm 
RATIONALE: 
Correct Answer: 


* Nitroglycerin 0.6 mg - Nitroglycerin can relieve symptoms of a STEMI; however, there is no mortality 
benefit. 


Incorrect Answers: 


Ramipril 10 mg daily - ACE inhibitors, such as ramipril, are recommended post-STEMI to reduce 
mortality. 


Atenolol 75 mg daily - Beta-blockers, such as atenolol, are recommended post-STEMI to reduce 
mortality. 


Rosuvastatin 40 mg - Statins, such as rosuvastatin, are recommended post-STEMI to reduce 
mortality. 


TAKEAWAY/KEY POINTS: 
ACE inhibitors, beta-blockers, and statins are recommended post-STEMI to reduce mortality. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 


The correct answer is: Nitroglycerin 0.6 mg 


Question #: 37 
1D: 32696 DP is a 65-year-old female with chronic stable angina presenting to your outpatient clinic for a 
consultation. DP has been experiencing chest pain and increased dyspnea with activity (e.g. when 
eres climbing stairs). Her symptoms improve with rest and nitroglycerin use. DP has a history of 
fog hypertension and dyslipidemia. Her blood pressure at the clinic today was 145/90 mmHg and her 


(Serene) heart rate was 75 bpm. Her chest x-ray displayed evidence of cardiomyopathy. DP does not smoke 
and does not drink alcohol. DP currently takes the following medications: ramipril 10 mg daily, 
atorvastatin 10 mg daily, ASA 81 mg daily, nitroglycerin 0.4 mg SL PRN, nitroglycerin 0.4 mg/hr patch 
applied QAM and removed QHS. 


Which of the following would be the most appropriate recommendation to manage DP's chronic stable 
angina? 


Select one: 


Advise DP to avoid activity that increases dyspnea * 
Initiate 

metopo! 1225 Rose Wang (ID:113212) this answer is correct. Beta-blockers are a first-line 
mg BID option for the chronic management of symptoms in patients with stable angina. 
Decrease the strength of DP's nitroglycerin patch * 


Initiate spironolactone 25 mg daily * 


Marks for this submission: 1.00/1.00. 
TADIA Aada Carnnan: Rinna i Cahla Annina 


Question #: 38 


1D: 52683 
Corect 


Flag question 
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LEARNING OBJECTIVE: 
To understand treatment options for the management of symptoms in patients with chronic stable angina. 


BACKGROUND: 


Medications used to manage symptoms of stable angina and improve quality of life include beta-blockers, 
calcium channel blockers, and nitrates. Beta-blockers, calcium channel blockers, and long-acting nitrates are 
used to prevent anginal symptoms while short-acting nitrates are used for acute relief of symptoms. 
Beta-blockers are used first-line for patients with angina as well as a history of myocardial infarction (MI), 
heart failure or reduced ejection fraction. Patients with angina alone may use either a beta-blocker or calcium 
channel blocker as first-line therapy. The combination of a beta-blocker and a calcium channel blocker can 
be considered for patients inadequately controlled with monotherapy. DHP calcium channel blockers are 
preferred over non-DHP when considering combination with a beta-blocker. Long-acting nitrates may be 
considered as add-on therapy in patients who are inadequately controlled on a beta-blocker and a calcium 
channel blocker. Long-acting nitrates may also be used in patients who cannot tolerate, or have 
contraindications to, either beta-blockers or calcium channel blockers. 

Goals of therapy for stable angina include relieving symptoms of acute ischemia, decreasing the severity and 
frequency of ischemic episodes, improving quality of life, increasing exercise tolerance, preventing ACS and 
death, and treating modifiable risk factors for CAD. 


RATIONALE: 
Correct Answer: 


© Initiate metoprolol 12.5 mg BID - Beta-blockers are a first-line option for the chronic management 
of symptoms in patients with stable angina. 


Incorrect Answers: 


* Advise DP to avoid activity that increases dyspnea - Increasing exercise tolerance is a goal of 
therapy for patients with stable angina, therefore avoiding physical activity is not an appropriate 
recommendation. 


* Decrease the strength of DP's nitroglycerin patch - Decreasing the strength of DP's nitroglycerin 
patch would likely worsen her anginal symptoms. 


* Initiate spironolactone 25 mg daily - Spironolactone is not used to manage symptoms of stable 
angina. 


TAKEAWAY/KEY POINTS: 


Medications used to manage symptoms of stable angina and improve quality of life include beta-blockers, 
calcium channel blockers, and nitrates. Beta-blockers, calcium channel blockers, and long-acting nitrates are 
used to prevent anginal symptoms while short-acting nitrates are used for acute relief of symptoms. 


REFERENCE: 


[1] Mancini GBJ, Gosselin G, Chow B, et al. Canadian Cardiovascular Society Guidelines for the Diagnosis and 
Management of Stable Ischemic Heart Disease. Canadian Journal of Cardiology. 2014;30(8):837-849. 
doi:10.1016/j.cjca.2014.05.013. 

[2] Froeschl, M. Stable Angina. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacists 
Association. https://myrxtx.ca. 

[3] Dobesh, P. Stable Ischemic Heart Disease. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, Posey L. 
eds. Pharmacotherapy: A Pathophysiolagic Approach, 10e New York, NY: McGraw-Hill. 


The correct answer is: 
Initiate metoprolol 12.5 mg BID 


Which of the following statements regarding P2Y12 inhibitors is FALSE? 


Select one: 
Clopidogrel is @ pro-drug * 
Ticagrelor has a faster onset of action than clopidogrel X% 
Ticagrelor is'an irreversible  v 


P2¥12 inhibitor Rose Wang (ID: 113212) this answer is correct. Ticagrelor is a 
reversible P2Y12 inhibitor. 


Prasugrel is associated with higher rates of bleeding events in those over 75 years ofage andless 
than 60 kg 


Marks for this submission: 1.00/1.00. 
TOPIC: Acute Coronary Syndromes and Stable Angina 


LEARNING OBJECTIVE: 


To understand P2Y12 class of anti-platelet medications. 


Question # 39 


1D: 32087 
Corect 


Y Fag question 


nd Fee 


BACKGROUND: 


Acute coronary syndrome refers to any clinical manifestations that align with acute myocardial ischemia. This 
includes angina, ST-elevated myocardial infarction (STEMI) and non-ST elevated myocardial infarction 
(NSTEM). These events are usually the result of the buildup, erosion, rupture or dissection of a plaque. 


Thrombolysis is the process of dissolving blood clots to prevent further damage and to restore blood flow to. 
tissues and organs. As this treatment is time sensitive, there are numerous indications and contraindication 
for treatment. The TIMI (thrombolysis in myocardial infarction) risk score stratifies patients with unstable 
angina or NSTEMI in order to tailor appropriate treatment options for improved health outcomes. This score 
predicts the risk of death and early recurrent cardiac events to streamline evidence-based therapies 
accordingly. 


Antiplatelet therapy is warranted after an episode of myocardial infarction as one of the therapies of 
outpatient treatment. Anti-platelets are initiated to reduce the risk of a secondary cardiac event. 
Thienopyridine such as clopidogrel and non-thienopyridine such as ticagrelor are antiplatelet agents that 
block the P2Y12 platelet receptor. Prasugrel is only used when percutaneous coronary interventions (PCI) are 
completed. There is an increased risk of bleeding with coronary artery bypass grafting (CABG) and therefore 
thienopyridines should be stopped as soon as possible if CABG is planned. Current guidelines suggest 
prasugrel or ticagrelor as first-line agents after NSTEMI or STEMI as they have a faster onset of action in 
binding to anti-platelet receptors compared to clopidogrel and is more efficacious than clopidogrel in acute 
coronary syndrome. It is first-line therapy in current guidelines. Out of the three thienopyridines discussed, 
ticagrelor is the only molecule that is not a pro-drug. Prasugrel is a more potent platelet inhibitor than 
clopidogrel and is associated with lower ischemic event rates. Prasugrel is associated with an increase in 
bleeding events, particularly in those older than 75 years of age, those with body weight <60 kg. Prasugrel 
should be considered in those patients with ACS undergoing stent implantation who are at higher risk for 
stent thrombosis (previous stent thrombosis, STEMI, history of diabetes mellitus). 


RATIONALE: 


Correct Answer: 


e Ticagrelor is an irreversible P2Y12 inhibitor - Ticagrelor is a reversible P2Y12 inhibitor. 


Incorrect Answers: 
e Clopidogrel is a pro-drug - This is true. 
e Ticagrelor has a faster onset of action than clopidogrel - This is true. 


* Prasugrel is associated with higher rates of bleeding events in those over 75 years of age and 
less than 60 kg - This is true. 


TAKEAWAY/KEY POINTS: 
Ticagrelor is a reversible P2Y12 inhibitor. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https//mynx.ca. 


[2] So D. Cardiovascular Disorders: Post-myocardial Infarction. In: Compendium of Therapeutic Choices. 
Ottawa, ON: Canadian Pharmacists Association. https://mynxtxca. 


[B] Drug Shortages Canada. Discontinuation report 
EFFIENT. https://www.drugshortagescanada.ca/discontinuance/99698 


The correct answer is: Ticagrelor is an irreversible P2Y12 inhibitor 


What is the primary mechanism of action of nitroglycerin? 


Select one: 


Increase in afterload X 

Dilation of ow 

anal Rose Wang (ID:113212) this answer is correct. Nitroglycerin is a vasodilator of 
orterige peripheral veins and arteries which increases oxygen supply to the heart. 
Tension in peripheral muscles % 


Increase in myocardial contractility % 


Marks for this submission: 1.00/1.00. 
TOPIC: Acute Coronary Syndromes & Stable Angina 


LEARNING OBJECTIVE: 
To identify the mechanism of action of nitroglycerin. 


BACKGROUND: 
Acute coronary syndrome refers to any clinical manifestations that 
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myocardial infarction (NSTEMI). These events are usually the result of the buildup, erosion, rupture or 
dissection of a plaque. 


Angina is defined as a decreased or inadequate supply of blood and oxygen to the heart. This may be 
brought upon by numerous factors. Coronary heart disease or the buildup of plaques in blood vessels is the 
main driving factor for episodes of angina. Angina presents as a tightening or painful squeezing feeling of 
the chest and adjacent area. There are two types of angina, chronic stable and unstable angina. Stable and 
unable angina may present with similar symptoms but there are a few factors that differentiate them. 
Unstable angina may be brought on at rest with little to no physical exertion. Unstable angina will last longer 
than an episode of stable angina and may present with small ECG changes such as an ST depression. Both 
types of angina do not cause myocardial cell death and therefore do not have any increased troponin levels 
@ cellular marker for myocardial death), Stable angina is known to be more predictable as physical exertion 
and increased oxygen demand on the heart produces symptoms. Unstable angina can appear with little to no 
exertion and can present in patients at rest. 


There are many medications used to treat angina. Venous and coronary artery dilation occurs due to nitrate 
therapy which reduces oxygen demand by the heart while increasing oxygen supply. Calcium channel 
blockers (CCBs) promote vasodilation and/or decrease heart rate and cardiac contractility. Lastly, beta- 
blockers reduce oxygen demand, resulting in a total net reduction in myocardial oxygen demand. 


Nitroglycerin sprays are used to resolve symptoms of stable angina. The sublingual form is sprayed under the 
tongue for rapid absorption every 5 minutes for a maximum of 3 sprays. The bottle should not be shaken 
prior to use to avoid the incorporation of air bubbles and a less than optimal dose. This short-acting 
formulation does not invoke tolerance as the long-acting formulations may. The short-acting spray 
formulation of nitroglycerin does not provide 24 hours of coverage so additional medications such as beta- 
blockers or calcium channel blockers are usually on board. 


RATIONALE: 
Correct Answer: 


* Dilation of coronary arteries - Nitroglycerin is a vasodilator of peripheral veins and arteries which 
increases oxygen supply to the heart. 


Incorrect Answers: 
© Increase in afterload - Nitroglycerin causes a reduction, not an increase, in afterload. 
* Tension in peripheral muscles - Nitroglycerin does not induce peripheral muscle tension. 


* Increase in myocardial contractility - An increase in muscle contraction will cause an increase in 
oxygen demand and may worsen symptoms of angina. 


TAKEAWAY/KEY POINTS: 


The mechanism of action for nitrates is a decrease in afterload by dilating peripheral blood vessels as well as 
dilation of coronary arteries. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 


The correct answer is: Dilation of coronary arteries 
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